The paper examines the impact of the business cycle on enrollments and finances at individual community colleges between the late 1960's and the mid 1980's. We find that 1 percent increases in the unemployment rates of recent high school graduates and of all adults are associated with rises in full-time attendance of about 0.5 percent and 4 percent respectively. Part-time enrollment exhibits similar anticyclical patterns. This link carries over in large part to degrees obtained. In contrast, state and local appropriations per student are procyclical. We interpret this funding pattern as a failure to integrate education policy sufficiently closely with labor-market policy.
I. Introduction
Recessions drive people into community colleges, as community college administrators have long observed. Newly unemployed people enter community college to retrain for occupations less buffeted by unemployment, while some workers who are still in jobs may see further education as a vaccine against unemployment. Furthermore, loss of income may force individuals to enroll in lower cost community colleges, when in better times they might have attended private or public universities. Faced with the shifts in demand that follow economic change, community colleges have generally been admired for their quick response and flexibility.
But for all of the awareness on the ground level that community colleges are affected by the business cycle and by shifting demands for skills, public policies towards higher education have not been shaped by labor market concerns. Instead, policy towards community colleges, particularly at the Federal level, has been part of an overall higher education policy that has emphasized equity and access. And for their part, community colleges have become the principal institution of access to higher education in this country. They provide entry at low cost for all kinds of people who might not otherwise have such opportunities. They also enroll large numbers of people: more than half of all first-time freshmen are at two-year colleges, and of all undergraduates, more than 4 in 10 attend community colleges. 1 The attention to access, however socially vital and important, may obscure the vital economic dimension to community colleges. In a strict economic sense community colleges contribute middle level students to the middle level labor market and affect the productivity of our workforce. To be effective labor market intermediaries, community colleges must respond to economic change and labor market fluctuations. Therefore, a key question is: Are community college enrollments closely linked to the unemployment rate? Is there a weak or strong link? How quickly does adjustment occur? Do community colleges act as "automatic stabilizers" to absorb and then retrain those workers displaced by recession and restructuring?
Previous studies of enrollments and economic conditions have focused on determinants of enrollment demand and state-level enrollment forecasting. Curiously, for all the anecdotal evidence to the contrary, several empirical studies of demand for higher education suggest a rather weak relationship between unemployment and enrollments. Looking at four-year colleges, Manski and Wise, for example, find that "...the local unemployment rate is not significantly related to [four-year] college application. Thus, our findings weakly support the presumption that there is some interaction between local labor market opportunities and the continuation of schooling..." (Manski and Wise 1983, p.69) . They find similar results for attendance (pp. 139-41) . With respect to two-year colleges, little is known empirically about the role of unemployment and the business cycle in determining enrollments. Some academic work has been done on the general determinants of demand for two-year college, but most of it has concentrated on the effect of student aid on attendance. 2 Grubb (1988) finds that enrollments at two-year public colleges are not especially sensitive to labor market conditions.
In contrast, Lehr and Newman (1978) find that both two-year and four-year enrollments in
Oregon are sensitive to economic conditions. But their cross-sectional analysis does not include unemployment rates, while their time series equation should be treated as no more than suggestive due to the study's low number of observations.
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A few state governments have also contributed to the literature on enrollments and economic conditions. States need reasonable forecasts of student numbers for planning and budgeting purposes and a few state higher education authorities have included cyclical economic variables in their models. For example, in research done by the state of California, it was found that community college enrollment has an "unemployment elasticity" of 0.2 to 0.4, in the sense that a 10 percent rise in unemployment leads to a 2 to 4 percent increase in Though most of the literature on enrollment demand emphasizes four-year enrollments, it does offer some useful models and approaches for examining two-year enrollments. 3 When modeling enrollment at two-year colleges, though, the relative importance of variables may not be the same, and new variables may also be required. Traditional human capital models posit that three main factors influence postsecondary enrollment demand: rate of return to postsecondary education, cost of the education, and income of the student's family.
Much of the economic literature on higher education has portrayed the adjustment process of education-labor market imbalances as a "cobweb"
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; would-be students observe the labor market conditions and enroll accordingly. Four years or more after enrollment, the supply of graduates in high-demand areas surges and drives down wages in the high demand field.
Conversely, the supply of graduates falls in occupations experiencing high unemployment.
(More recent work has argued that students form rational expectations of future wages, and has shown that such models explain wage volatility about as well as cobweb models (Zarkin 1983; Siow 1984) .)
We will argue that four-year college demand models are of limited use for analyzing the link between unemployment and community college attendance. Not only are different variables more important to outcomes, but there is a fundamental difference in the nature of would-be community college students' enrollment decisions. They are typically not just out of high school, are already in the labor force, have higher discount rates 5 , have lower savings, and little or no access to their parents' assets (U.S. Department of Education 1992b, Table   II .5). A recession hits this group harder than "traditional" college students.
We begin our analysis by stating these working assumptions:
i) student enrollments respond to labor-market returns to education and to the costs of that education.
ii) Recession influences enrollments through business cycle effects (discussed above), and by changing the returns to education.
That leads us to the principal hypotheses:
1. Community college attendance is countercyclical--enrollments rise when unemployment rises, and fall when unemployment falls.
2. The links between two-year public colleges and the business cycle are direct and immediate.

II. The Model
We consider a simple income maximization model of school choice. Suppose that a cohort of eighteen year old workers indexed by i has just graduated from high school in period 0. Each worker has three educational paths available: to begin work without undertaking any postsecondary education (ED=12), to attend a community college for two years and then work (ED=14), or to attend a four-year college for four-years and then start work (ED=16). 6 7 The worker has T periods in which to acquire further education and work, and discounts future net income at the rate r. Each worker chooses the educational path with the highest expected present value PV:
(1) maxPV = E(Return)
where E denotes expectations in period 0, and the Return is given by: ii) Aid t,14 for any t ∈ (1,2)
iii) Fee t,16 for any t ∈ (1,2,...,4)
In words, enrollment responds to changes in the expected returns to and costs of education in each of the three educational paths. 8 An important extension to the model arises if some students enroll in community college with the intention of transferring to a four-year college at a later date. In such a case, a rise in the returns to four-year education will change enrollment in community colleges in an ambiguous manner, since workers previously indifferent between ED=14 and ED=16 will now choose ED=16, while workers who previously had been indifferent between ED=12 and ED=14 may now opt for community college, with the intention of transferring to a four-year 6 college at a later date. The overall impact of a change in the wages of graduates of four-year colleges, then, is ambiguous in theory. Similar arguments apply to the other four-year variables, and are noted below. 9 Empirical Implementation
Note that the EΦW it,ED terms refer to expected discounted annual earnings for a worker with the stated level of education at age 18 + t. This will depend positively on expected wages conditional upon employment and negatively upon the expected unemployment rate for workers with the given level of education. Therefore, we proxy these terms using the present discounted value of earnings of employed workers of the given educational level and the unemployment rate of workers of the given education level upon graduation. (We avoid using average unemployment rates for workers of all ages with the given level of education because demographic shifts are likely to have altered this average rate over time.)
We use cross-sectional data from the Current Population Survey to estimate the present value of wages. But the earnings of older workers today may not reflect what young workers will earn in the future. So we use both the cross-sectional present value and the starting wages for each educational path to proxy for expected present value of earnings of a young worker. The starting wage serves as a shift variable which may capture technological and other trends which affect mainly younger generations of workers.
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A second issue concerns the age distribution of students at community colleges. The above model assumes that all enrollees are eighteen year old high school graduates. For older enrollees, the relevant proxies for the returns to each path of education will differ. While it is impractical to include estimates of these returns for enrollees of every age between 18 and 65, the inclusion of the present discounted values (PDV's) of earnings for each path should proxy reasonably well for the expected returns for an older student, since the PDV for a worker of age x contains (65 -x) terms in common with the PDV for an eighteen-year old. To control for the impact of unemployment rates faced by older workers, we add the overall unemployment rate for workers aged 26-65 in several regressions.
The age of entry to college is particularly important for the distinction between fulltime and part-time enrollment. In 1987, 60.6 percent of full-time students at community colleges were 21 or under, compared to only 21.3 percent for part-time enrollees. 11 We would thus expect part-time enrollment to respond more to the adult unemployment rate than to, for instance, the unemployment rate for recent high school graduates.
A third thorny issue involves the treatment of expectations. We will use current earnings as a proxy for expected earnings, on the grounds that the labor market for broadly defined groups of workers (e.g. workers with education equal to 14 years) should adjust quite quickly to shocks. Such an assumption is less appealing for students' expectations of college fees and aid. Since these prices are usually set by administrators rather than directly by market forces, it is likely that students can do much better than using just the current average fee and aid level to predict future levels. We therefore proxy workers' expectations of oneperiod-ahead fees per full-time equivalent student (FTE) at each community college. We use the predicted value from a regression of the future value of fees on the college's deficit per FTE and the most recent one period change in fees. This variable, in addition to current fees, which already appears in the enrollment regression (but not in the forecast equation for future 8 fees), proxies for the workers' rational expectations of future fees. We use analogous proxies for expected aid per FTE at each community college, and for average cost at all regional four-year colleges.
The above model ignores changes in demography, which can affect enrollment if demographic groups differ in their probability of attending community college. We therefore add YOUNG, the share of people aged 18 to 25 in the population aged 18 to 65, as well as the percent of the adult population which is black. We also include income per capita to test whether the income elasticity of enrollment is significantly different from zero. The other reason for including income per capita is to provide a proxy for ability to pay for college.
This allows us to separate the effects of the business cycle into two components: the impact of incomes on ability to finance college, and the impact of unemployment rates on the opportunity costs of education. Finally, we add measures of the population aged 18 to 65 divided by the number of two-year and four-year colleges in the census region as a proxy for population density, on the presumption that a larger potential student body will increase enrollment at a given college.
This leaves us with the empirical model shown below. Signs underneath each variable indicate predicted signs of coefficients. The dependent variable, ENR irt , is enrollment at community college i, which is in census region r, at time t. Fees, aid, and expected fees and aid at the individual community college i, are denoted by FEE/FTE irt , AID/FTE irt ,
, and E(AID/FTE) ir,t+1 respectively. Note that we measure all other variables at the level of the census region. The UR terms denote unemployment rates for people of the stated age and education, e.g. UR1812 is the rate for 18 year-olds with 12 years 9 of education, the PDV terms measure the present discounted value, from the point of view of a worker of age 18, of earnings of workers with the stated level of education, the WW terms equal weekly wages for workers of the stated age and education. Finally, letting COST4 rt refer to average net cost of enrollment per full-time equivalent enrollee at four-year colleges in region r at time t, we have:
, POP/(# 2-YR COLLEGES) rt ,
In order to reduce simultaneity bias between enrollment and current year fees and aid, all current-year college variables used as regressors are instrumented by regressing on a constant and the previous year's value. Similarly, the one-step ahead forecasts are based on regressions using instrumented financial costs. 12 We reiterate that the dependent variable, enrollment, and the fee and aid variables refer to the individual community college. All other variables, including the cost of attending a four-year college, are calculated at the level of the nine census regions. In the analysis below, all variables except the unemployment rates and the proportion of the population which is young are in logs.
III. Data: Sources and Choice of Variables
The Educational Data Set:
We drew institutional enrollment, degree attainment, and financial data from the U.S.
Department of Education's Higher Education General Information Survey/ Integrated
Postsecondary Education Data System ("HEGIS"/"IPEDS") data system. This data set is an annual census of postsecondary institutions. It is based on the survey year's October 15 enrollment figures, the previous school year's record of degrees awarded, and the institution's most recent fiscal year financial statistics.
The two-year public college dataset contained 884 institutions, though our final dataset was slightly smaller because we removed military institutions, colleges in American territories, Federally-funded tribal colleges, and extremely small institutions. We also edited the data, in a procedure outlined in an appendix available from the authors, because of errors in the government's data system. From our edited HEGIS/IPEDS data base, we drew full-time and part-time enrollment and degrees-awarded. We also used the fee and aid variables in the IPEDS data set, though we recognize there are limitations to their use. The estimates of present discounted value of earnings (PDV) for a given level of education were calculated from the point of view of an 18-year old using estimated earnings for each age up to 65. OLS estimation was used in order to allow interpolation for the few age-education-geographical region cells for which there were no observations in a given year.
Weekly earnings at each age were thus estimated by fitting them to a quartic function of potential experience (age -years of schooling completed -6) for a given education group.
This was used instead of the standard quadratic specification in light of the findings of Murphy and Welch (1990) . A discount rate of 10 percent was used in the calculations, based on the work of Lawrance (1991) . While she estimates discount rates which are often slightly higher, using 15 percent for the discount rate had little effect on the regressions.
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The regressions below typically are based on data for the years 1969-85, although certain regressions involve longer time spans. The variation arises because of differences in the time span for which various HEGIS/IPEDS variables are available.
IV. Results
Figure One depicts the relationship between the unemployment rate and attendance rate at community colleges for the aggregate national data, while Figure We now estimate the model developed earlier, to determine whether the unemployment rate:enrollment relation continues to hold once we control for other determinants of enrollment.
Econometric Results
Given that we use panel data to model the absolute level of enrollment at each community college, ordinary least squares is likely to give biased standard errors and perhaps biased coefficients due to college-specific heterogeneity. Thus we would expect a fixed effects formulation, which allows for college-specific intercepts, or a random effects formulation, which treats college-specific effects as part of the error term, to outperform OLS.
We therefore initially estimated all equations in this section using OLS, fixed effects and random effects methods. However, the OLS formulation was always rejected by F tests for a common intercept between colleges, with probability values < 0.00005. Similarly, the random effects formulation was always rejected when we performed Hausman tests, again with p-values of < 0.00005. 16 Thus all regressions in levels presented below incorporate fixed effects for each college.
In addition, since we measure the key regressor, the unemployment rate, at the regional level, we risk overstating the size of the t-statistics. We therefore specify an error term consisting of two parts: a white noise component and a time-varying error component specific to each combination of region and year. The estimation technique thus involves estimating a random effects model (with an error component related to the region and year)
by GLS on data which has been mean differenced at the college level to control for collegespecific intercepts.
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Since our main goal is to study the link between enrollment and unemployment rates, we start by examining simple regressions before estimating the more complex model we developed above.
14 The first regression in Table One shows that the log of full time enrollment is significantly related to the overall unemployment rate of workers aged 18 to 65. The coefficient suggests that a 1 percent rise in the adult unemployment rate is associated with a rise in full-time enrollment of 0.0846 log points, or 8.8 percent. In the second regression, we check whether the significance of the unemployment variable in part proxies for ability to pay for college, by adding income per capita to the regression, and find that the coefficient on unemployment remains highly significant. Column Three repeats this regression using statelevel data on unemployment rates and income per capita, obtained from the Dept. of Labor and the Bureau of Economic Analysis respectively. The results are quite similar. The coefficient on unemployment is smaller than in the regional regression, which may reflect a greater degree of measurement error at the state level.
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Regressions Four through Six introduce the three unemployment rates we will use in the main model. UR1812, the unemployment rate among workers of age 18 with high school diplomas, is far and away the most significant explanatory factor of the three. Its significance remains high after including both income per capita and a time trend. This pattern continues to hold in the full model to be presented below. Table Two presents estimates of the model developed in the last section. The specification in regression #1 shows that unemployment rates, especially among high school graduates, remain highly significant factors in modeling full time enrollment even when controlling for many other possible influences.
Higher starting wages of high school graduates reduce enrollment as expected. The fact that the present discounted earnings of high school graduates are positively related to enrollment may reflect the fact that this variable in part proxies for family income, which is likely to be a positive determinant of postsecondary enrollment.
We encountered some difficulty in obtaining a well identified model of enrollment at two-year colleges in a model which features both two-year and four-year college influences.
The coefficients on the college financial variables are thus less robust than those on the labormarket variables. Higher fees do appear to deter enrollment, although the effect of aid is imprecisely measured and in general has an unexpected sign. Measurement error may explain this result as we found that the scholarships variable required substantially more cleaning than other variables.
In most of the regressions, the expected cost of four-year college (as well as the sum of current costs and expected cost) is a positive determinant of two-year college enrollment, suggesting that community colleges act as substitutes for four-year colleges. Signs on the wage and discounted earnings variables for workers with 16 years of education support this inference. Note that a rise in the returns to four-year college, whether measured by unemployment rates, starting wage, or present discounted value, is not associated with a rise in enrollment at community colleges. Thus the data reveal no evidence that the average student is attracted into community college in order to take courses which he or she intends to later apply toward a four-year college degree. This finding squares with Grubb's aforementioned finding that only about 20 percent of students in the High School and Beyond survey who had entered community college transferred to four-year colleges within four years. restrictions on the market shares are also strongly rejected.
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As mentioned earlier, we wish to proxy the labor-market conditions faced by older workers, since many college students are more than 25 years old. While the PDV terms should proxy fairly well for the prospects faced by older workers, this is not the case for the measures of the unemployment rate currently in the model. We therefore add the unemployment rate for adults aged 26 to 65 to regression 1. The results, in regression 5, show that the adjusted R 2 rises by over 10 percent. Given the collinearity between this and the other three unemployment rates, it is not surprising that the coefficients on these latter rates fall. Still, if unemployment were to rise by 1 percent for all measures of unemployment, regression 5 suggests a rise in full-time enrollment of 0.045 log points, or 4.6 percent, significantly above the 1.4 elasticity suggested by regression 1.
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In a similar vein, note that YOUNG, the share of young workers in the population, is in almost all cases statistically insignificant, suggesting that propensities to enroll do not drop off precipitously with age. (In 1987, students aged 30 and over accounted for 36.1 percent of full-time enrollment at public two-year institutions. (U.S. Dept. of Education, 1991, p.
171)) 21
In general, the labor-market variables for people of age 20 with 14 years of education are only marginally significant. Indeed, F-tests in regression #5 Table Two a) the coefficients on the weekly wage (ww) terms are jointly zero.
b) the coefficients on the present discounted value (pdv) terms are jointly zero.
c) the coefficients on the four-year college variables are jointly zero.
Thus far in the econometric analysis we have focused exclusively on full-time enrollment. Table 3 displays the results when the log of part-time enrollment was regressed on the variables used in regressions 1 and 5 in Table 2 . For comparative purposes, the first column replicates the results when log full-time enrollment is the dependent variable.
The table makes clear the reasons for our reluctance to model 'full-time equivalent' enrollment, i.e. a weighted average of full-time and part-time enrollment. Among other differences, part-time enrollment reacts quite differently to the unemployment rate terms, although the sum of the unemployment elasticities is still positive and high.
Many of the differences may reflect the fact that part-time students tend to be older than full-time students, as was documented in the previous section of the paper. For instance, enrollment of part-time students appears less strongly linked to job opportunities for young high school graduates, and more strongly linked to labor-market conditions for young graduates of four-year colleges. In addition, the coefficient on the unemployment rate for older workers is higher in the regression for part-time enrollment. Part-time enrollment also appears to be much more sensitive to costs, and appears to be a normal good, in that a rise in regional income per head is associated with a rise in part-time enrollment, while the opposite obtains for full-time enrollment. One possible explanation for both of these differences is that part-time students are not in general eligible for Pell grants, so that they may be more sensitive to costs, and to variations in income per head, which is a measure of ability to pay for college.
There are some similarities between the regressions for full-time and part-time enrollment, though. In particular, there is no evidence of a 'transfer function' for part-time students, based on the logic presented earlier for full-time enrollment.
Given that enrollment rises during a recession, we would like to know whether those students whom recession induces to enroll eventually go on to receive degrees. If students are merely 'parking' themselves in community college temporarily, the policy implications would be quite different.
Table Four considers this issue in two ways. First, it shows that the elasticities of current enrollment and future certificates awarded with respect to the current unemployment rate are quite similar, implying that there is a fairly high completion rate among students.
Second, equations #4 and #6 add interactions between enrollment at time t and changes in the unemployment rate between t and t + 1, and between t + 1 and t + 2. If students enrolled at time t intend to drop out as soon as labor-market conditions improve, then the coefficients on these interaction terms should be large and positive. In fact, they are small relative to the coefficient on initial enrollment. For instance, suppose that in both of the years after the year in which students enroll the unemployment rate drops by 1%. Then, in regression #4, the elasticity of certificates with respect to full-time enrollment two years earlier would drop by 0.01 times the sum of the coefficients on the two interaction terms. In other words, the elasticity would drop from 0.536 to 0.533. The effect is even smaller in equation #6 which uses full-time equivalent enrollment. Thus it appears that a subsequent drop in the unemployment rate lowers only slightly the probability of the student obtaining a certificate.
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Earlier, we hypothesized that adjustment of enrollment to changes in the unemployment rate is very rapid. We therefore studied the dynamics of log full-time freshman (LFTF) enrollment. We re-estimated regression 5 from In summary, we conclude that the link between community college enrollment and the unemployment rate is significant both statistically and in terms of the absolute elasticity. This link appears in large part to carry over to degrees obtained. Freshman enrollment responds strongly to changes in the unemployment rate, adjusting within a year at the most.
V. Policy Discussion
Community colleges are affected even more by the business cycle than our results on enrollments imply: while recessions lead to enrollment increases, they also lead to revenue decreases. Community colleges in most states are heavily dependent on state appropriations 20 for their revenues--and as state revenue falls in recession, many states have cut funding to community colleges. This pattern of public funding may limit the benefits available to those who enroll. Policymakers should consider whether labor-market policy, in particular unemployment benefits, could be linked to education policy. Such a link would provide resources to meet the strong counter-cyclical demand for community college education that our results have documented. 1972, 1976, and 1983-85. In the recent recession of the early 1990s, public higher education has suffered even more significant cuts: in 17 states, state appropriations were lower in 1992-93 than two years previously, and a total of 36 states provided lower aid in real terms (Jaschik, 1992, A21) . It is also clear that when recession reduces tax revenues, states and localities do not extend any special budgetary protection to community colleges. In addition, the recessionary effects are meted out to them fairly rapidly: for example, mid-year state budget cuts to community colleges were made in 23 states in Fiscal 1991 (Higher Education and National Affairs, 1991).
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Recession puts fiscal stress upon community colleges just when citizens demand their services the most, and the quality of education available may suffer. 29 In most states, community colleges must embrace open admissions policies--all applicants must be accommodated--which means that, at the height of recession, the college cannot cap surging enrollments despite the drop in appropriations. Community colleges must either dilute the quality of education, raise tuition at the very institution designed to provide "access", or frustrate student progress by rationing classes. Many institutions in the short term react by reducing the number of course sections, which intensifies the ration-by-queue effects. The resulting increased class size and compression of curriculum can dilute the quality of education. It could also lengthen the time to graduation and increase the drop-out rate.
A rationing effect is also apparent: in 1991 about 45,000 students in California community colleges withdrew between the second and fourth week of term, because they "didn't obtain the courses they sought" (California Community Colleges Chancellor's Office, 1992, Appendix B). So, while enrollment may initially surge because of the economy, the effects of the recession may include inferior educational services, poorer provision of training, and some students rationed from the system entirely. Indeed, our estimates of the sensitivity of enrollment to the unemployment rate may be understated, due to this rationing of potential students during recessions.
Given that community college enrollment acts as a stabilizing market adjustment mechanism, these findings suggest that a more anticyclical pattern of public funding of community colleges is in order. Countercyclical funding sources such as unemployment compensation could be linked to community college funding. Income support for unemployed 22 individuals could be coordinated with institutional aid to expand training provision during high unemployment periods. These countercyclical funds would then fall automatically in boom times, when both states and individuals had more money to spend on higher education.
Such investment in human capital at the bottom of the business cycle would also be made when the unemployed workers' opportunity costs were lowest.
VI. Conclusion
This paper investigates how community college enrollments respond to changing labor market conditions, in particular unemployment. Combining panel data on colleges from HEGIS/ IPEDS with labor market data from the CPS, we estimate equations for enrollment based on a simple income maximization model of school choice.
Our results show that there is a powerful link between the education "market" and the labor market at the middle level. We find that 1 percent increases in the unemployment rates of recent high school graduates and of all adults are associated with rises in full-time attendance of about 0.5 percent and 4 percent respectively. This link appears to carry over in large part to degrees obtained. Our findings suggest that community college enrollments are very sensitive to unemployment and economic conditions. Moreover, the enrollment response is almost coincident with movements in unemployment.
The high elasticity of enrollment with respect to unemployment implies that the government does not need to create programs to encourage people to attend community college in recessions for retraining. Hundreds of thousands of individuals are already reading labor market signals quickly, and signing up for courses.
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The results indicate the size of the recession-induced demand for education and training that community colleges must struggle to meet. This pressure on community college resources is exacerbated by the tendency for state funding to stagnate or fall in recent recessions. These patterns of community college enrollments and funding suggest that education and labor market policy should be linked by providing countercyclical funding for community college training. -0.1179 -0.1188 -0.1176 -0.1173 -0.1138 (-11.53) (-12.45) (-11.49) (-11.45) (-11.12) E(FEE/FTE (+1) 16. See Hausman (1978) .
17.In practice, the addition of a time-varying region-specific error component to the standard fixed effect formulation causes the t-statistics on the regional labor-market variables to drop by half or more, while leaving the coefficients little changed.
18. In this regression, we estimate a random effects model with a time-varying error component specific to each state, rather than each region, as is the case in the other regressions in the paper.
19. Another source of competition for postsecondary enrollment comes from private vocational schools. Unfortunately, the IPEDS data set contains only very sketchy information on these institutions, so that it was not possible to create a 'market share' estimate for these institutions.
20. To check the robustness of the enrollment:unemployment relation, we re-estimated equation #5 in Table 2 in first differences. The result could be quite different in the case in 38 which enrollment had a unit root. The sum of the four unemployment elasticities falls 24 percent to a smaller but still very substantial 3.4. The overall adult unemployment rate remains the most significant variable in the regression. Levin and Lin (1992) have recently developed a method of testing for unit roots in panel data. However, to the best of our knowledge nobody has yet developed critical values for testing for unit roots in unbalanced panels with missing data.
21.One referee suggested that rises in the unemployment rate and enrollment rates in the late 60's and early 70's could be related to the entry of baby boomers to the labor market. The evidence here suggests that if anything the proportion of young people in the population is negatively related to enrollment rates. See Loury (1990) for a review of the literature on demographics and enrollment, and further evidence of a negative linkage between the size of young cohorts and enrollment rates.
22. In the restricted version, the coefficients and significance of the remaining variables were very little changed.
23. On a similar note, a referee suggested to us that the measurement of the labor-market variables at the level of the Census region unavoidably creates measurement error, which in turn may explain why the coefficients on the proxies for earnings are not larger and more statistically significant.
24.When regressions #4 and #6 were repeated without the current unemployment rate as a regressor, the size and level of significance of the interaction terms were even smaller.
25. We should point out that this conclusion is not robust to the way in which the error term is modelled. In initial regressions in which we used fixed effects for colleges but specified the error term without an error component for region and year, we found that this restriction was rejected (p-value = 0.01), but that a test of the model with unemployment rates lagged once against the same model with the addition of the unemployment rates lagged twice retained the null (p-value=0.05). It is thus safest to conclude that changes in the unemployment rate in year t are fully reflected in fall enrollment figures by year t + 1 at the latest.
26. The correlation between appropriations per student and the attendance rate is -0.278. The correlation between appropriations per student and the unemployment rate is -0.391.
27. Because some states link a part of appropriations to capitation, we divided the appropriations figures by FTE enrollment to observe the non enrollment-linked volatility in appropriations. The graphs depicting only appropriations levels show a similar result, though the relationship is somewhat more muted given that both enrollment and appropriations have trended up over time.
28. The newsletter Higher Education and National Affairs (1991), for example, noted that more than half of all states had made "significant" cuts in 1990-91 appropriations to community colleges.
29. It is possible that rather than observing fiscal stress, we may just be witnessing declining average cost at two-year colleges as enrollments rise, but field evidence collected as part of this project suggests that colleges are less interested in adding students during recession.
College presidents we interviewed attribute this to the fact that most community colleges in normal economic times operate at or above capacity, and that the extra, recession-induced enrollment increases average cost. A more general discussion of higher education production functions and their links to quality can be found in Hoenack and Collins (1990) .
